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ABSTRACT 


A procedure is described for assigning Universal 
Transverse Mercator (UTM) coordinates to air 
photo sample points from an extensive resource 
survey. Two methods for subsequent selection 
of sample points by coordinate location are 
mentioned. 


INTRODUCTION 


The Forest and Rangeland Renewable Resources 
Planning Act of 1974, other recent legislation, 
and expanded information needs for planning re- 
Veal Scheamneed Sto Vcoordinates fonesity) cesource 
inventory sample information with other map or 
inventory data on a geographic basis. The avail- 
ability of map coordinate or digitized data 
associated with specific resource information 
provides a cross-walk to other resource data 
sets, and also allows the plotting or mapping of 
these data. Digitized data bases allow for the 
display of resource information for any sampled 
geographic areas, including those not aligned 
with any political boundaries. They allow the 
selection of sample base resource information to 
fit specifically defined units or management 
areas. It may be necessary to set a minimum area 
to prevent the standard error of the estimate 
from becoming too large. 


This paper describes a procedure developed by 
the Northeastern Forest Experiment Station's 
Resource Evaluation Work Unit to assign UTM 
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coordinates to its sample locations, and then to 
select locations that fall within a predefined 
sample area. 


METHODS AND MATERIALS 


The coordinate system chosen was the Universal 
Transverse Mercator grid developed by the mili- 
tary (Dep. Army 1958). This is a rectangular 
metric grid (Reeves et al. 1975) that is hier- 
archal and can be subdivided to any level of 
metric linear measure. The UIM grid is over- 
printed on all new USGS topographic maps and is 
becoming the preferred reference system (Reeves 
etval = 1975) je 


The digitizing procedure consists of a mechan- 
ical transfer of location position for a single 
photo interpretation (PI) point from an air 
photo to a topographic map, and _ subsequent 
determination and recording of its UTM coordi- 
nates. Geometric calculations are made _ to 
determine the UTM coordinates for any additional 
PI points on a photo. 


The materials required include: 


(1) A series of air photos, of any avail- 
able scale, with sample points systematically 
located and marked on each photo. 


(2) A series of USGS topographic maps that 
include the same geographic coverage as the air 
photos. 


(3) <A set of UTM grids drawn on clear 
acetate overlays. A large overlay, to cover 
an entire topographic map, drawn with a 
1000-meter grid, and a small overlay that 
subdivides a single 1000-meter cell by a 
100-meter grid. 


(4) A pair of proportional dividers that 
can be adjusted to the scale ratio between the 
air photos and the topographic maps. 


(5) Tally sheets on which to record photo 
and PI point location numbers and UTM easting 
and northing coordinates. 


U.S. DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 


Many Resource Evaluation (Forest Survey) units, 
and other public and private groups, use double 
sampling procedures in their forest resource 
inventories. The first step is a photo inter- 
pretation of sample points on aerial photo 
coverage of the area of interest. This is fol- 
lowed by the selection, location, and measurement 
on the ground of a subset of photo-interpreted 
points. At the Northeast Resource Evaluation 
unit (Barnard 1978), each air photo used in a 
state forest survey is systematically marked 
with several PI points using a fixed geometric 
grid. The number of points per photo varies 
with photo scale and the intensity of the sample. 
A single point is chosen from each photo for 
determination of sample point location coordi- 
nates. The chosen point should be adjacent to 
some easily recognizable natural or cultural 
feature, to aid in point identification on and 
transfer to a topographic map. The point loca- 
tion is transferred to the appropriate map using 
proportional dividers for accurate placement. 
The UTM coordinates, to the 100-meter cell, are 
then determined using the transparent grid over- 
lays. The 1000-meter grid transparency is a- 
ligned on the topographic map by the UTM edge 
ticks found on recent maps. The 100-meter grid 
is centered on the appropriate 1000-meter cell. 
UTM easting and northing coordinates are read 
and recorded to 100 meters. Eventually USGS 
topographic maps will be overprinted with a 
1000-meter UTM grid and coordinates can be 
determined directly. 


The digitizing procedure uses the constant 
geometric relationship between all the PI 
points located on each photo to calculate 
UIM coordinates for all PI points on a photo. 
The geometric relationship is modeled, based 
on the distances between photo points and the 
magnetic orientation of the aerial photo flight 
lciges: Once the relationship is established, 
it is a simple matter to calculate the UIM 
coordinates for all points on a photo, given 
the coordinates of any single point. When UTM 
coordinates have been assigned to all photo 
points in a data set (county, sample unit, etc.), 
this information is merged with the interpreted 
land use codes (Table 1) assigned to each photo 
point. The point identification number is used 
as the common element for the merging process. 
As field locations are a subsample of the photo 
points, they automatically have UIM location 
coordinates. 


Sampling procedures have been developed to select 
points from the population of all PI points, 
using UTM location coordinates as the selection 


criteria. One procedure selects points within 
an irregular area (e.g., a watershed), given 
the boundary coordinates. A second procedure 


selects points within a circular area, given 
its center coordinates and radius (e.g., a saw- 
mill and its cost-effective purchasing area). 
Using northeast Resource Evaluation analysis 
procedures (Barnard 1978), forest resource 
statistics can be developed for a sample area 
selected by these routines. A minimum area is 


necessary to insure sufficient photo and 
field sample locations to protect data integ- 
rity. 


RESULTS 


The described digitizing procedure was tested 
using recent photo coverage for Jefferson 
County, New York. This county was in the 
recent Resource Evaluation resurvey of New 
York State, and air photo coverage of the 
county was readily available. The coverage 
is 1:48000 scale B/W _ photography. As part 
of the Resource Evaluation survey procedures, 
23 PI points were marked on each of the 125 
photos that constitute complete county cover- 
age. 


All the necessary materials described above 
were gathered at one place, and the UTM coordi- 
nates were determined for one PI point on each 
of the 125 photos. The end product was a list 
of the 125 photos with the UTM easting and 
northing coordinates for one identified point 
on each photo. The UTM coordinates for the 
balance of the PI points for the county (approxi- 
mately 2000 points) were calculated later by 
computer processing. Ame tinal datamet lesa wais 
created containing photo number, point number 
and UTM coordinates for every PI point for the 
Jefferson County survey. This file can be used 
to sample for subcounty areas or to map or plot 
point-level data. 


The digitizing process is labor intensive. Once 
the topographic maps and air photos were aligned 
in the same order, UTM coordinates were assigned 
to the 125 photos in about 10 hours. This aver- 
ages less than 5 minutes per photo. This com- 
pares favorably with the labor cost of 5.9 to 
8.1 minutes per sample found in a similar test 
conducted by the Southeastern Forest Experiment 
Station (Cost 1976). Cost found that determin- 
ing UTM coordinate locations by hand was reason- 
ably precise, compared to determining the same 
locations using a coordinatograph and computer. 
Ideally, several location coordinates should 
be field-checked by accepted navigational pro- 
cedures. I feel that this digitizing procedure 
is an efficient and cost-effective method for 
assigning location coordinates to survey plots. 
If it were implemented as standard Survey pro- 
cedure, the additional location information 
could greatly expand Resource’ Evaluation's 
ability to satisfy data requests from potential 
users. 
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PI CODE LAND USE CATEGORY 
21 Koxesieland.=0 = 100 ae gxoss volume 
22 Forest land, 101 - 600 ft > gross volume 
23 Forest land, 601 - 1250 ft~,gross volume 
24 Forest land, 1251 - 2000 ft, gross volume 
25 Forest land, 2001 - 2590 ft~ gross volume 
26 Forest land, 2501 + ft gross volume 
ot Forest land (public reserved) 
32 Forest land (private reserved - urban land) 
3yy/ Forest land (public reserved - Catskill Forest Preserve) 
40 Forest land, nonproductive 
61 Non-forest (public reserved) 
62 Agriculture 
63 Rural non-agriculture 
64 Right-of-way (transportation and utility) 
65 Urban and other (including surface mining) 
67 Non-forest (public reserve - Catskill Forest Preserve) 
70 Unknown 
92 Non-census water 


Table 1.--1979 photo-interpretation 
Forest Experiment Station, 


CUSTOMIZED FOREST INFORMATION RETRIEVAL 





The Renewable Resources Evalution Unit of the 
USDA - Forest Service's Southeastern Forest 
Experiment Station has developed the capability 
of retrieving and compiling customized forest 
resource information for any geographic area 
within the Station territory. Up to 44 standard 
tables can be generated. 


The retrieval method may be for one or more whole 
counties, retrieval of a circular area centered 
at a selected point with a specified radius 
distance in miles, or an irregular boundary 
or closed traverse without regard to political 
boundaries. 


For more details on the Customized Forest Infor- 
mation Retrieval System (F.I.R.) contact USDA - 
Forest Service, Southeastern Forest Experiment 
Station, Renewable Resources Evaluation, P.O. 
Box 2570, Asheville, North Carolina 28802. 


codes used by the Northeastern 
Resource Evaluation Work Unit. 


HELP! 


The Resources Inventory Techniques Project, Rocky 
Mountain Forest and Range Experiment Station, 
is conducting a review of the estimation of 
phytomass (or biomass) with nondestructive samp- 


ling techniques. Included are such methods as 
open-wire transmission lines, capacitance in- 
struments, beta and microwave attenuation, 


inibGawed semi ttermunits eter 


Any literature or references will be greatly ap- 
preciated. Please send to: Meredith J. Morris, 
Resources Evaluation Techniques Program, Rocky 
Mountain Forest and Range Experiment Station, 240 
West Prospect Street, Fort Collins, Colorado 
80526) UlS=A. 
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May 21-23, 1980. Sixth Canadian Symposium on 
Remote Sensing. Halifax, Nova Scotia, Can- 
ada. ‘Contact; Thomas TI. Alfeldi; Techni- 
cal Program Chairman, c/o Canada Centre for 
Remote Sensing, 717 Belfast Road, Ottawa, 


Ontario, Canada K1A OY7. 








June 3-6, 1980. Soils and Machine Processing of 








Remotely Sensed Data Symposia. $150. Con- 
tact: Continuing Education Business Office, 
Rm. 110, Stewart Center, Purdue University, 
W. Lafayette, IN 47907. 








June 9-13,/) 198029 Soil) Applications sof Digital 








Analysis of Multispectral Data. Contact: 
Douglas B. Morrison, Purdue/LARS, West 
Lafayette, IN 47906. Phone: (317)749-2052. 
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June 
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July 


July 


July 


August 2-22, 1980. 


September 9-11, 1980. 


September 9-11, 1980. 


9-13, 1980. Remote Sensing Short Course, 
$695. Contact: Continuing Education Busi- 
ness Office, Rm. 110, Stewart Center, Purdue 
University, W. Lafayette, IN 47907. 











15-20, 1980. Third Annual Vegetation Remote 
Sensing Workshop. Glen Arbor, Michigan. 
Contact: Prof. Charles Olson, School of 
Natural Resources, University of Michigan, 
Ann Arbor, MI 48109. Phone (313)764-1413. 











16-20, 1980. Forest and Rangeland Inventory 
Methods... Coptact: = 9S. jAree, WLetters. and 
Sciences, UC, Extension, 2223 Fulton Street, 
Berkeley, CA 94720. Phone (415)642-1061. 





16-20, 1980. Remote Sensing Workshop in 
Digital Image Processing (VICAR-IBIS). Con- 
tact: Dr. Ken Langran, Dept. of Geography 
and Regional Planning, Western Washington 
University, Bellingham, WA 98225. Phone: 
(206)676-3277. 


23-21 L980 se lerralne Analysis: interpreta= 
tion of Aerial Photographs and Images. 
Sioux Falls, South Dakota. Gontactenaisia 
Underkoffler, Graduate School of Design, 
Gund Hall L-37, Harvard University, Cam- 
bridge, MA 02138. Phone (617)495-2578. 

















IGEZ5- Ie ke0z Fourteenth International 
Congress of the International Society for 
Photogrammetry. Hamburg, Germany. Contact: 
The Secretariate, ISP Congress 1980, c/o 
Hamburg Messe und Congress GmbH, Congress- 
Organization, Postfach 302 360, D-2000 


Hamburg 36, Federal Republic of Germany. 





21-25, 1980. Multilevel Sampling Designs 
for Resource Inventories. $400. Contact: 
Offices of Conferences and Institutes, W1 
Rockwell Hall, Colorado State University, 
Wie, Collies. (0) O52), 


21-25, 1980. International Conference on 
Soil Conservation. Contact: Move" iM: 
King, National College of Agricultural Engi- 
neering, Silsoe, Bedford, England MK45 4DT. 














Remote Sensing of Natural 
Resources. Blacksburg, Virginia. Summer 
Intensive Course 5150. Contact Dr. Roy A. 
Mead, Dept. of Forestry, School of Forestry 
and Wildlife Resources, Cheatham Hall, Vir- 
ginia Tech., Blacksburg, VA 24061. Phone 
(703)-961-5482. 





Joint Midwest Forest 
Economists/Mensurationists Meeting. Grand 
Hotel, Mackinac Island, Michigan. Contact: 
John W. Moser, Dept. of Forestry and Natural 
Resources, Purdue Univ., West Lafayette, IN 
47907. 











Symposium on Freshwater 


Inflow to Estuaries. San Antonio, Texas. 
$40. Contact: Myron Webb, Coordinator, 
Department of Conferences, USM Gulf Park 
Regional Campus, Long Beach, MS 39560. 
Phone (601)864-2155. 


September 29-October 17, 1980. Landsat Mosaic August 9-14, 1981. "INPLACE" Resource Inventor- 
































Workshop (Panama). Contact: Chief, ies--A National Workshop. Orono, Maine. 
) DMA-IAGS Cartographic School, APO Miami, Sponsored by Society of American Foresters, 
FL 34004. Society for Range Management, American 
Society of Photogrammetry, and University 
: of Maine. Contact: ie) O; Houses sGreae 
oe Ae aN: SEMOES SSMS DUE ioe Northern Paper Co., Millinocket, ME 04462. 
esource Management. Kansas mer Git ye OL , 
ae ts hea eee - September 6-19, 1981. Seventeenth IUFRO World 
50021. a , ; Congress. Kyoto, Japan. Contact: IUFRO 
Secretariat, Schonbrun, A-1131 Vienna, 
Austria. 
November 30-December 6, 1980. Arid Land Re- 
source Inventories--Developing Cost KR KK OK 
Efficient Methods. Lae baz, Mexacoe An 
international workshop sponsored by IUFRO, WANTED--Materials for the Newsletter--feature 
SAF, Mexican Subsecretariat of Forestry articles, news items, current literature, and 
and Wildlife, Mexican Assoc. of Profes- meeting notices. All articles received are 
sional Foresters, USDA Forest Service, to be grammatically and technically correct. 
and USDI Bureau of Land Management. Con- Send your material to Resources Evaluation 
tact: H. Gyde Lund, USDA Forest Service, Newsletter, Rocky Mountain Forest and Range 
240 W. Prospect Street, Ft. Collins, CO Exp. Stn., 240 West Prospect Street, Ft. 
80526. Collins, CO 80526. 
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